October 04, 2017

Calculus Warm Up #5-3

Locate the extrema on the indicated interval:

1. f(x) = x3- 12x 2. g(x) = x
on [0, 4] on [-1, 1]
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HW Questions:
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4.3
-Increasing and decreasing functions
-The First Derivative Test

-Strictly monotonic functions
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Limitations of Rolle's Theorem: Looking for
possible extrema where f'(x) =0

Horizontal tangent
where f'(c) =

Oh No!

Read from left to right: find places where a function
changes from increasing to decreasing or decr. to incr.

—Fww\m

o~ (-0, C,

Max at x = c,, where f changes from incr. to decr.
Min at x = c,, where f changes from decr. to incr.
No change at c;, so no extrema there.
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Look at f(x) from the perspective of slopes:

THEOREM 4.5 Let f be a function that is differentiable on the interval (a, b).
TEST FOR INCREASING OR

DECREASING FUNCTIONS 1. If f'(x) > 0 for all x in (a, b), then f is increasing on (a, b).

2. If f'(x) < O for all x in (a, b), then f is decreasing on (a, b).
3. If f'(x) = O for all x in (a, b), then f is constant on (a, b).

Slope@are positive when f(x) is increasing.

Slopes, f’(x), are negative when f(x) is decreasing.

EXAMPLE 1

Determining intervals on which fis increasing or decreasing

Find the open intervals on which
f) =2 - %xz

is increasing or decreasing.

f(x) = 20— 2

<o<><>)u(

KFind critical numbers \

(where f'(x) = 0 or undefined)

2. Test an x value in each
region for slopes + or - to see
where function changes from

=3x(x '
XDO ) f test:
\
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@r. to decr. or the otherw
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THEOREM 4.6 Let ¢ be a critical number of a function £ that is continuous on an open interval /
THE FIRST DERIVATIVE TEST containing c. If f is differentiable on the interval, except possibly at ¢, then f(©)
can be classified as follows.

1. If f* changes from negative to positive at c, then f(c) is a relative minimum
of f.

2. If f' changes from positive to negative at ¢, then f(c) is a relative maximum
of f.

3. If f' does not change signs at ¢, then f(c) is neither a relative minimum nor a
relative maximum.

EXAMPLE 2  Applying the First Derivative Test

(means test x-values to see where the slopes change sign.)

Use the First Derivative Test to find all relative maxima and minima for the
function given by

f(x) = 2x* = 3x% — 36x + 14. :E/ Jest
10/&):(0)8'—(0\('3(0 P !
@) G(YL’X —G\ oo -2 o 3 )
O = b (¢ -3)x+D) ®

el #'s: -2,3

0]

THEOREM 4.6 Let ¢ be a critical number of a function f that is continuous on an open interval /
THE FIRST DERIVATIVE TEST containing c. If f is differentiable on the interval, except possibly at ¢, then f(c)
can be classified as follows.

1. If f' changes from negative to positive at c, then f(c) is a relative minimum
of f.

2. If f' changes from positive to negative at ¢, then f(c) is a relative maximum
of f.

3. If f' does not change signs at ¢, then f(c) is neither a relative minimum nor a
relative maximum.

EXAMPLE 2  Applying the First Derivative Test

(means test x-values to see where the slopes change sign.)

Use the First Derivative Test to find all relative maxima and minima for the
function given by

fx) = 2x% — 3x% — 36x + 14, £ yest
£60)= b= ox-36 -3 .
0 =6(x"-x -€) o o ®
O = b (x-3Nx+D)
o el #s: -2,3
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THEOREM 4.6 Let ¢ be a critical number of a function f that is continuous on an open interval /
THE FIRST DERIVATIVE TEST containing c. If f is differentiable on the interval, except possibly at ¢, then f(©
can be classified as follows.

1. If f' changes from negative to positive at c, then f(c) is a relative minimum
of f.

2. If f' changes from positive to negative at ¢, then f(c) is a relative maximum
of f.

3. If f does not change signs at ¢, then f(c) is neither a relative minimum nor a
relative maximum.

EXAMPLE 2 Applying the First Derivative Test

(means test x-values to see where the slopes change sign.)

Use the First Derivative Test to find all relative maxima and minima for the
function given by

f(x) = 2x* = 3x% — 36x + 14.

£(-2)=58 May @ X=-2
L()=-61 ~ Mw e x=3
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Find the relative extrema: @ cadiesk 5

tesb
0 = (- 4) ~
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EXAMPLE 3 Applying the First Derivative Test

’
Find the relative extrema of f(x) (x% — 4)3, @ -F (‘X)

%(3—

@ 0\‘1“"‘ O"( #\S

Use the first derivative test to locate the
relative extrema of
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EXAMPLE 4 The First Derivative Test and points of discontinuity

Find the relative extrema of f(x) = (x* + 1)/x%.
N 2(XC+ IYyl- N
£60 = ve
VN

A function is strictly monotonic if it is either
increasing over the entire domain or
decreasing over the entire domain.

The domain could either be implied or
on a specified interval.

Ex: l{)'—:?(g
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HW: p. 173
#1-29 odd




